On to Printing in the Darkroom 
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Ansel Adams: The Tetons and the Snake River (1942) 


Overview 
й 


е Philosophy 


e For Beginners 
First steps in the darkroom 
How to make your first print 


е Advanced Techniques 
How to get high quality prints every time! 
With a practical example... 


« Some Slide on the Theory 
Why it works... 


| 
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“Тһе negative is 
comparable to the 
composer's score 
and the print to its 
performance. 


Each performance 
differs in subtle ways.” 


Ansel Adams 


Principle 
— — 


Positive 


Nikon 


ford FP-4 Plus 


Negative ТҰН ЕЕ ? 


What's bright 
reality appears 
dark on the 
negative. 


What's dark in 
reality appears 
bright on the RS 
negative. 


What's bright on the negative lets a lot of light though: it 
= appears dark on the positive. 

What's dark on the negative lets little light through and 
a 8 J 0 J О й Г appears bright on the positive. 


Dark areas in the negative are called Highlights: got a lot of light during exposure. 
Bright areas of the negative are called Shadows: got little light during exposure. 


lements of a Darko 


Enlarger D ry area 


Safelight 
(^ (red or orange) 


Enlarger Timer Focus Finder 


Wet area ВМ 
| 5) Stop-clock 


Measuring cylinders, 
Mixing jugs (many) 


Fixer Stop bath Developer f 


Archival Washer Dishes 


The ESTEC Darkroom 
 — 


Dry area 


Chemical Dishes 


Wet aree 
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Some Useful 10088 


Only a few tools are needed: 


projection print scale 


Permanent pen 


Always useful tool 


Test strip holder 


E wn ass pm i 


Wire to make masks 


Pieces of cardboard 


Focus finder 
to make masks i | 
Universally versatile tool 


First ‚ери 


. Seng up the processing dishes 


Developer (yellow) © 
À) 


p 


2 Stop (white) | ОР ex 
еи LANCE 


- (optional) Washing Aid (red) 


e Mixing the chemicals 
Fill the mixing jugs with cold water, the measuring cylinders with 
concentrate. Mix in jugs, and stir thoroughly with glass stirrer. 
- Developer 1-9 
- Stop 1-19 
Е Fix 1+4 


Hold mixing jugs under running hot water 
until the chemicals reach ~20°C. 


Insert Negative 


e Switch ON the safelights 
Switch OFF the room lights 


. Switch the enlarger ON 
„ Fully open the aperture on the enlarger lens 


e Carefully pull the negative carrier out of the 
enlarger, open it and inspect it for dust by 
holding it under the enlarger lens. 

Remove any dust particles. 


e Take the negative as shown, glossy side up! 
Hold it under the enlarger lens and inspect it 
for dust. 

Carefully remove any dust particles, e.g. with a puffer brush or by carefully 
blowing the dust off. 


e Place the negative into the negative carrier, glossy side up, and numbers 
furthest away from you. 


e Inspect the negative in the carrier for dust, and insert the negative into the 
enlarger. 


Size and Focus 


e Place the easel on the baseplate of the enlarger 
and set the rules to the size of the print. 


e Now adjust head position and focus: 


1)Move the enlarger head up and down until the 
image has roughly the desired size. 


2)Focus by moving the lens up and down. 


З) Place the focus finder оп the easel and move 
the lens gently up and down until you can see 
the grainy structure of the film through the 
focus finder. 


e Check that the image still has the correct size. 
If not, repeat steps 1 — 3 until the picture has the correct size and is sharp. 


e Switch the enlarger OFF. 


Using a Focus I 


e Place the focus finder on the easel, roughly in the 
middle of picture and open the lid on the mirror 


e Look through the eye piece and turn the ring until 
the rectangle in the middle is sharp. 


e Move the enlarger lens up and down 


until the film grain is clearly visible: 
Peak focus finder 


Not focused Focused 


Making the Test Print (Introductio 


The look of the print is determined by two parameters: 

- Exposure: time the enlarger lamp is switch and lens aperture; 

- Gradation: contrast ratio, the ability of the paper to show contrast 
The test strip shows parts of the picture at different exposures for comparison 


The test print or test strip is needed to find out the correct exposure and the 
correct gradation. 


Test strips are smaller than the final print to save money when the final print 
is at least 18x24 cm. Recommended size is 18x12 cm or so for the test strips. 
Using a full paper would be a waste of money! 


There are several ways to make test prints. This will be explained in a few 
minutes. 


Too dark 


About right 


There is a super simple way to make a Test Print in accordance 
with the f-stop method that will be presented later. 


е Setthe timer to 60 seconds 


e Set the aperture to f=8. 
Doesn't really matter. But always use the same aperture to start. 


e Insert a gradation 2 filter into the filter tray of the enlarger 
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* Place a large enough piece of photo paper on the easel сона 


ралы ааа 
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* Place the Projection Print Scale on the photo paper, where the 
important part of the picture will be 


e Start the exposure 


e The result is a test print showing exposures roughly in the f-stop 
sequence: 
2, 3, 6, 8, 12, 16, 24, 32, 48 


Tip: Exposure time should be ~24 s, this gives enough time for 
dodging if needed. Close or open the aperture, if needed, to get 
~24s exposure time. 


Develop the Test Print 


. Slide the photo paper into the developer, glossy side down(!) 
and start the clock. 


e Press the paper down gently to remove all bubbles, then turn the paper 
around - and something magical happens!. 


• Rock the developer dish gently and evenly. This ensures that the paper is 
always exposed to fresh developer and develops evenly. 


. After 60 seconds, lift the paper out of the developer, and let the developer 
drain from the paper. 


e Slide the paper into the Stop bath and rock the dish for 30 seconds. 
e Lift the paper from the Stop bath, drain, and place into the Fixer. 
. Fixate for 30 — 60 seconds, lift the paper and drain. 


e The paper is now insensitive to light. Room lights can be switched on. 


Note: Listed times assume 20?C. 
Temperature and time are personal choice. 


FIX 


Consistency is they key to success! 


Examine the Test Print 


— 


Rinse the test print quite throuroughly under running water 
(10-30 seconds or so). 
Note: rinsing is necessary to keep the RC dryer clean! 


Dry the test print with the RC dryer. 

Only a dry test print shows the same density 
(grey) values as the final print, wet papers 
look much lighter than a dry print. 


Switch on all lights in the darkroom 
(or go to the bar) and find out, which 
strip looks best. 

This a personal choice, but it determines the look of the final print. 
So take your time! 


RC Dryer 


If not happy: make a new test print! 


Making the Final Print 


. Switch the darkroom lights OFF 

e Check the multi-grade filter and focus (to be sure) 
e Put the paper in the easel, adjust rulers if needed 
e Make the print 


e Development and washing: 

- Develop 60 seconds, rock dish gently 

- Stop batch 30 seconds 

- Fix 60 seconds 

- Switch darkroom lights ON 

- Rinse under running water to wash off all chemicals and minimise 
contamination of washer and other prints that are already in the washer 

- Optional: put the paper into a washing aid for ~ 4 minutes 

- Washin archive washer for minimum 5 minutes (with washing aid) or at 
least 10 minutes (without washing aid) 


e Dry in the RC dryer (RC paper ONLY), the FB dry press (FB paper ONLY) or in the 
film dryer (any paper) 


Remember: consistency is the key to success! 


Examine the final print by bright lighting, e.g. 
switch all darkroom lights on. 

The print should contain a full range of tones 
from small areas of pure white (as white as the 
paper edges) to small areas of intense black, 
with all the greys in between. 


Even a correctly exposed and processed print 
may not have a full range of tones if the 
negative had too much or too little contrast. If 
your print looks too grey, and lacks either solid 
black shadows or clean white highlights (or 
both) use a MULTIGRADE filter 3 or higher at 
step six. Use a MULTIGRADE filter 1 if there is 
too much contrast, and your print is dominated 
by extreme black and white tones, with too few 
shades of grey in between. 


Examine the Fina 


| Print 


Dodging and ой 


Very few high quality prints are made by a 
straight exposure. Shadows often need 
lightening, to prevent them filling-in to a solid 
black; highlights may need more exposure to 
avoid featureless areas of solid white. 


Even if the overall picture is properly exposed, 
it may still look dull and flat. 


Dodging and Burning are simple tricks to 
correct this. 


“Dodging and burning are 
steps to take care of mistakes 
God made in establishing 
tonal relationships." 


Ansel Adams 


Dodging is achieved by casting a shadow on 
the area to be made lighter during the 
exposure. 


The shadow should roughly cover the area to 
be highlighted. 

Anything can be used to cast a shadow: 

You can use your hands, 

or a piece of cardboard attached to a wire, 


Move tool 
- a pel as needed 


Move the tool/hands gently in circles or 
forwards and backwards to ensure 
that the shadow has a feather edge. 
Sharp edges look artificial and 
should be avoided. 


Burning works the same way as dodging, 
except that the entire picture is shaded and 
only the area to be made darker or ' burned' 
is lit. 


The light should roughly cover the area to 
be darkened. 

Anything can be used to cast a shadow: 

e YOU can use your hands, 

e Ora piece of cardboard with a hole, 

. ОГ... 


Move cardboard 
as needed 


After the first exposure, start a second 
exposure. During the second exposure 
move the cardboard/hands gently in 
circles or forwards and backwards 
to ensure that the light has a 
feather edge. 

Sharp edges look artificial and should be 
avoided. 


#1. Foreground OK, 
background too light 


#2.Background OK 
but foreground far 
too dark 


Two exposures: 

1. foreground exposed like #1. 
2. extra exposure of 
background while shading 
foreground. Background 
exposed like #2 


Bad Example 
— 


Dodging and burning can 
make a picture look really 
beautiful. 


But it can go horribly wrong, 
as in this example. 

The dodging was overdone, 
the figure on the right is too 
bright. And the shadows look 
really awful suggesting the 
tool was not moved enough. 


dvanced Printing Techniques 


— 


-Stop Timing Principle. 


Lens f-stop ^1 Full stops l/2stos | 4% 1345юрз 
scale © 28 - T 


4 4 4 
45 
45 
5 
f/56 5.6 56 © 


67 
71 
8 8 8 
g 
95 A 
10 | 
1/1 1 п Ө 
13 
13 
14. 
16 16 16 
19 
19 
20 
1/22 22 22 


f-Stop Timing Principle , 


f-Stop timing uses the fact that the density (darkness) doubles if the exposure time is 


doubled. 
The linear increase of density between the steps makes it easy to find the correct 


exposure. 
It is called f-Stop timing because the times follow the f-stop scale on a lens. 


The f-stop scale is generated a very simple way: 

* Main steps: 8, 16, 32, 64, ... 

e The time interval between each main step is subdivided into 1/8 or 1/12 intervals 
giving the f-stop table 


е Here is an f-stop table for 1/8 steps 


8 8.7 95 m. 12. 1245 т ГЭ 19 207 м: 26.9 21-52 38.1 28-12 53.8 21 


The density increase between two times is the f-stop table is always the same. E.g. the 
density increase between 11.3 and 16 is the same as between 22.6 and 32. 
This makes finding the correct exposure easy and reproducable. 
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Division 1/8 


Select a relevant part of the picture 

Put a test strip into the test strip holder, close all covers. 

Move the red filter of the enlarger under the lens. It is now totally safe to switch the 
enlarger on. 

Now move the test strip holder so that the relevant part of the picture is projected onto 
the leftmost cover of the test strip holder. 

Switch the enlarger off, and rotate the red filter back. 

Open the first cover and expose for 8 seconds 

Close the cover, move the strip holder left, open the next cover and expose for 11.3 
seconds 

Repeat with 16, 22.6, 32, 45.3 seconds 

Develop, wash and dry the test strip. 


8s 11.38 16s 2265 325  453s Тірі: note down the 

| 572 exposure details, i.e. 
aperture, gradation, 
and time on each test 
strip 


Tip2: start with f=8 
and gradation 1 or O 


est Print with f-Stop Timing 


— 


Examine the (dry) test strip with darkroom light switched on 


85 11.35 16s 22.65 325 45.35 


Too bright Just too Just too Too dark 
bright dark 


Correct 
Exposure 


• The correct exposure was somewhere between 16 seconds and 22.6 seconds 


• Asecond test strip helps. Use the exposure series (from the f-Stop table): 
16, ... 22.6 


19s 20.75 22.65 


Tip: always include two times (short/long) from the previous test strip, here 16 апа 


22.6. This allows you to check the consistency of the chemical processing. Same 
exposure should always give the same density! 


If there is a change, check temperature or use fresh developer. 


Consistency is they key to success! 


Once the correct exposure (time, aperture) are found, we can find the correct 
gradation. 


Same method: use the test strip holder to expose the relevant part of the picture, 
using the same exposure settings, and change the gradation by swapping the filters: 


1 15 2 2.9 З 3.9 


Spot on! 


Tip: if you use gradation 1 (or O) to find the correct exposure, the exposure times don't 
need to be corrected between gradation 1 and 3.5! 


Ilford MG IV: double the exposure time, or open the aperture 1 step, when changing 
to gradation 4, 4.5, or 5! 


À Practical Example 


First find the relevant of the picture and 15 Test strip: 214 Test strip: 
get the exposure right Grad 1,18 Grad 1,18 


32A 


FP-4+ 


9 
vw 


ут 


32 


4 


22.6 not enough detail 26.3 looks good! 
Good detail in the 
32 looks a bit too dark white, but not too dark 


ЯН АНЫ 
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A Practical Example 


Second: get the gradation right З'Ч Test strip: 
26.3s,f8 


32A 


FP-4+ 


Black hair 
without 
detail 


2 


32 
3 


Gradation 2 looks good: 


Black have just enough detail 


A Practical Example 


First Print 

This obviously 
needs some work! 
26.3 seconds 


Some additional Test Strips 


FP-4+ 


32 


4"! Test strip: 
Grad 2, f 8 


... etC., 
if needed 


53.8 is selected, it looks right 


A Practical Example 


Finally, there is enough 
information to define the 
printing plan. 


The printing plan defines 
the basic exposure, the 
dodging and the burning. 


Always do dodging and 
burning in f-stops! 


- denotes dodging 
* denotes burning 


Tip: burning is easier to 
get right than dodging. 
Avoid dodging large 
portions of the print. 


Tip: keep the printing plan 
together with the 


negative. 26.3 seconds 


Final Result 


eady for some Theon 


iim Characteristic Curves | 
ій 


А well exposed negative 


that is easy to print uses Characteristic Curve Features 

the entire linear range of 3.5 B 

the film characteristic теры. 
curve (film latitude). 3.0 


The toe and shoulder may 


І 
І 
show details, but they аге аг i alat hemes” 298 =! 
"n : = | 1 ractica 
difficult to get printed. E 20 "m | | Overexposure 
г І 
The inclination of curve Ш 1.6 
can be influenced during 
the development, namely БА اق :اوا‎ | 
by choice of developer, | Practical 
developer concentration, шішегілы нің 
and development time. 0 
-3.0 -2.0 -1.0 0 1.0 


In short: the longer the LOG EXPOSURE (lux-seconds) 


development time or the Figure 3 
higher the concentration, 
the steeper the curve. 


aper Characteristic Curve 


Paper density curves look similar to those of 


film: toe, а linear portion and a shoulder. 222 BROVIRA SPEED 

P Grad 2 12221 
The steepness of the paper curve is called ` normal Я P 
gradation. 20 me і Vm 
The gradation is given in numbers ranging 
from 0 to 5. 0 indicates a low steepness of АНУ My РА 
the curve (апа low contrast), 5 indicates а 


large steepness of the curve (and high 
contrast). 


There are two types of paper: 

e Fixed grade papers: gradation depends 
on the paper chosen. Nowadays, only 2 
(normal) and 3 (hard) are available. 

e Multi-grade papers: the gradation of the 
paper is selected through a colour filter Grad 5 
in the enlarger. Gradations for these extra hard 
papers range from OO to 5 in steps of 0.5 
if Шога MG filters are used. 


Ilford MG IV Filter Set 


Characteristic Curves | 


Characteristic curves 


Ilford MG IV paper gradation 00 
to 3.5: paper speed (sensitive) 
remains the same and thus 
exposure time remains the same. 


Ilford MG IV paper gradation 4, 
4.5, and 5: paper speed 
(sensitive) is half of the normal 
speed, times have to be doubled 
or the aperture opened one step. 


Relative log exposure 


А good print should contain a full 
range of tones from small areas of 
pure white (as white as the paper 
edges) to small areas of intense 
black, with all the greys in between. 


This is achieved by matching the 
density range of the negative with 
the characteristic curve, i.e. the 
gradation, of the paper. 


Gradation too low 


| Print looks dull 


Log H 


Tone Reproduction 


БЭЭ?” 


Density Correct Gradation 


Shadows 


Highlights 


Highlights 


Negative Log H 


Gradation too high 


Print lacks detail in 
the highlight, and 
shadows are all 
black 


Log H 


inding the Right Gradation 
Ü Ü ( 


Note: the characteristic curves for 
paper overlap in the highlight (little 
exposure, dark areas in the negative) 
area. 


шшш наши иш 
EYE 
CAT 


2.0 


This can be used to determine the 
correct exposure and correct 
gradation! 


ппуання 
| | | OLA TETE 
1. With a gradation О or 1 filter 2 
inserted increase the exposure time Relative bo: exposure 
stepwise until the highlight just show 
all details. 


2. Keep the exposure time,and 
increase the gradation by changing 
the MC filter. 

Increase the gradation until the 
shadows just show all detail. 


Literature Р 


„ Ansel Adams: 
= The Camera 
E The Negative 
z The Positive 


e Ralph W. Lambrecht: 
- Way Beyond Monochrome: Advanced Techniques for Traditional 
Black & White Photography Including Digital Negatives and 
Hybrid Printing 


e Andreas Weidner: 
- Perspektive Fine-Art 


e Ralph Jacobson (Autor) et. al.: 
- Manual of Photography (Media Manual) 


e Тһе Ilford Photo website 


e [he ESTEC Photoclub Blog 
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Outlook: more creative things to do 


Stuff 
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Solarisation 
 — 
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Tonin 


Toning is way to change the print colour after the development. 
Popular toners are 


Selenium toner, for example Amaloco T60 

In low concentration (1+19) used for intensifying the prints by increasing the 
maximum density. Also increases the archive stability of the print. 
Professional prints are often toned with Selenium. 


Gold toner, for example Moersch: changes the colour of the print and 
intensifies the print. 
Brown toner: a two bath toner that can be used to change the tones from 


black and white to brown and white. Can look very beautiful. 


Blue toner... 


ще 


Can be useful, if highlights need some more structure if it can't ре achieved through 
burning due to, for example, a complicated geometry of the motive. 


Flashing is a clever way to increase the paper sensitivity. 
Flashing adds a little bit of light prior to the actual exposure. 


Density 


Shadows 
Shadows 


Highlights 


Starting point after flashing Highlights 


Starting point normal paper ЖС” Negative Log H 


Backup Slides 


Light 
Source 


Condenser 


Lenses 


Negative 


Lens 


Photo-paper 


-H 


Print Size in Centimeters 


Enlargement | 24x36 mm | 4х4ст | 6х6ст | 6x9cm | 9x12 ст | 
Scale 


3,6x5,4 9x13,5 13,5x18 


1,5x | 365 

2% | 4972 | 8х8 
25x — | 69 | 10x10 
3x — | 72x108 | 12х12 27x36 
35х | 84126 | 14х14 31,5x42 
4х | 96x144 | 16x16 36x48 
4,5х | 108462) 18х18 40 5х54 
Sx [| 12518 | 20x20 
x  |144216| 24x24 54x72 
28х28 63х84 
x — 19,2x28,8 | 32x32 72х96 
Әх || | | 216x324 | 36х36 81х108 
10х____| 24x36 | 40х40 90х120 
[Mix — | 264x396 | 44x44 99x132 
12х [ 288x432 | 48x48 108x144 
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exp time 
18.0 
15:31 
14.3 
13.5 
12.0 
10.7 
10.7 
10.7 
10.1 
9.5 
9.0 


Old Grade 


New Grade 
1.5 2 2.5 3 
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'ecting the Exposure Шш 


1/12 f/stop 
Ilford 
Variograde Ill Fiber 
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Traditional Way to make a Test Print 


Set the aperture to f=8. 


Insert a gradation 2 filter into the filter tray of the enlarger 


Place a large enough piece of photo-paper on the easel, 
glossy side up! 

Recommendation: cut a few 18x24cm papers in half 

to make test strips. 


Divide the photo paper into 6-8 equal strips. 
Exposure times are usually 15-30 seconds. 


Set the timer to 5 seconds. 


Cover the paper, e.g. with a piece of cardboard, except for the 
first strip. 


Press the start button on the timer to start the exposure 


Move the cardboard right to expose the next strip and press 
start button again. 


Repeat until the entire paper is exposed. Warning: takes a lot of 
time, difficult to reproduce 


